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[SUBJECT OF THE INVENTION] 

In driving-circuit integrated LCD using p-SiTFT, 
with bidirectional shift register of simple 
composition, screen is symmetrically made 
upside-down and versatility is raised. 



[PROBLEM TO BE SOLVED] 

Clock signal CLK supplied to each step of 
bidirectional shift register and reversal clock 
signal *CLK are supplied to one input of EXOR 
gate 4, the shift direction switch signal CHN is 
supplied to input of another side. 
Clock signal CLK, and reversal/non-inversion of 
reversal clock signal *CLK are controlled by 
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controlling Hi/Lo of the shift direction switch 
signal CHN. 

In the shift direction switch signal CHN, the shift 
direction is switched to either of right and left by 
performing integrally feed end and 
right-and-left-direction switch control of start 
pulse. 



CHN 



CLK 



*CLK 



CLK' 



♦ CLK' 



itmm 1 1 

n v tin ^-RXim 2(D?u y ? 
ft T 111*6 £ ft 5 r ft 



[CLAIMS] 
[CLAIM 1] 

In bidirectional shift register with which shift of 
left of data with which start pulse is supplied to 
right end or left end, and is mutually started 
based on 1st reversed polarity clock signal and 
2nd clock signal or right respectively supplied to 
even level and odd level is performed, said 1st 
clock signal and 2nd clock signal are 
respectively supplied to one side of input of 1st 
exclusive-or gate and 2nd exclusive-or gate, the 
shift direction switch signal is supplied to 
another side of input of said 1st and 2nd 
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exclusive-or gate, output of said 1st 
exclusive-or gate and 2nd exclusive-or gate is 
respectively supplied to even level and odd 
level by switch of high level/lowjevel of said 
shift direction switch signal as said 1st clock 
signal, and reversal/noninverted signal of 2nd 
clock signal. 

Bidirectional shift register characterized by the 
above-mentioned. 



lit im 2] 

IrI/^IrI© Wf tL(C fc#J 9 $ 
7 h V*S7.$ 0 



[CLAIM 2] 

It enables it to switch the shift direction any of 
left/right by switching right end / left end to 
which said start pulse is supplied, and high 
level/lowjevel of said shift direction switch 
signal. 

Bidirectional shift register of Claim 1 
characterized by the above-mentioned. 



[ft*® 3 ] [CLAIM 3] 

IR JbSrtt-^T'^j-ftgEit $ titc Display pixel which is made up of one electrode 

—tt<DMffiM%L<D--jj<D%tfaWi of pixel capacitor which used liquid crystal as 

\%(D^.7^^\L^ W.§i%MMM t dielectric layer at display section by the side of 

LtcMMM-^(D—^<DWBt, one opposing surface of a pair of electrode 

* tKc^^^KfcX^f yj-ytf base plate which sandwiched liquid crystal and 

M^h 1 frhtZ&^TF.WMtf'? V was arranged oppositely, and switching element 
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V 2 ^^t(c@B^y $ jiH^c, connected at this is arranged by form of matrix, 

ifrfES^M^dfii ^ItJEE driving circuit which supplies signal voltage to 

3l2if]0g§;^i3g£tK Z-<D said display pixel at peripheral part is arranged, 

i^mkR^m^ shift of left of data with which this driving circuit 

\^&*Wi££titclL\/^bz.&^\!£ was respectively supplied to even level and odd 

(D% l(D? v ytit^Rlf^ 2 level and with which start pulse is supplied to 

<D9 p y {7 in -^(ClE^V'-C, 7 right end or left end, and is mutually started 

b^/v;*/J>;&sffifc<5 V^±& based on 1st reversed polarity clock signal and 

*Sf£W#&$ fix BBteStiSr — 2nd clock signal, or right is performed. 

^©fcfrftfcS Wiifc^ft^v' In such a liquid crystal display that is made up 

y h^fffetiS^^fRlv^^ h \y of bidirectional shift register, as for said 

i?*9t*ht£&fflL§&^ : £kM\z. bidirectional shift register, said 1st clock signal 

fc^~C\ and 2nd clock signal are respectively supplied 

HulS^^fp] i^y h to one side of input of 1st exclusive-or gate and 

itufB^ 1 <D$ p 5/ ^{f #&tJ^ 2nd exclusive-or gate, the shift direction switch 

2 (D 9 p ^ $ If ^ 1 © signal is supplied to another side of input of said 

^2 7$ i/y^irT tf— YR 1 st and 2nd exclusive-or gate, output of said 1 st 

2 <Dx-# 7> 9 )V~ i/y'irT exclusive-or gate and 2nd exclusive-or gate is 

h (O AJj(D— £ respectively supplied to even level and odd 

fulfil 1 R1$W> 2 <D*-9 7 level by high-level/low level switch of said shift 

2 ;\s~-i/*73rTtf— Y<DXt)<D direction switch signal as said 1st clock signal, 

{fcft\^yy hjjfatyW&z.it-^r and reversal/noninverted signal of 2nd clock 

0H£#p£*U ftuffi^lO^ 7 signal. 

^;^^t7^-hXtJ c B2 Liquid crystal display characterized by the 

(D^$ 79 )V— -yy^rT^f— h above-mentioned. 

^(DtyV ffjfEm 

[ffM4j [CLAIM 4] 

SijfS^^[p] 7 h V i>7 9 It enables it to switch said bidirectional shift 
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register any of left/right in the shift direction by 
switching right end / left end to which said start 
pulse is supplied, and high level/lowjevel of 
said shift direction switch signal. 
Liquid crystal display of Claim 3 characterized 
by the above-mentioned. 



[ftM 5 ] 



[CLAIM 5] 

Said switching element, said bidirectional shift 
register, and said exclusive-or gate are made 
up of thin-film transistor using polycrystal 
semiconductor formed on the same base plate. 
Liquid crystal display of Claim 3 or Claim 4 
characterized by the above-mentioned. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[0 0 0 1] [0001] 

mW(Om-tZ>frW£m [TECHNICAL FIELD OF THE INVENTION] 

^B^fi, ^^HJ^oPiC^fli h This invention is related with liquid crystal 

y si/7.? (TFT : Thin Film display (LCD:Liquid Crystal Display) integrated 

Transistor) £-7 h V 9 ^IHS"f in driving circuit which, while carrying out matrix 

5 £ £ [r)CTFT££?V^ arrangement of the thin-film transistor (TFT: Thin 

X%^L^MzMWM%^.— Film Transistor) at display pixel part, driving 

Kt^M LfcilSK)H]8&— ffc^coflfc circuit comprised using the same TFT was built 

Mi^TF'^kW. (LCD : Liquid in integrally. 

Crystal Display) IdijL, Specifically, it is related with LCD which raised 

II®)H]Mcr)i!if^[R]CO^)(9^ versatility of display as switch of directional 
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z.1t*J$ik LT^7F<7)§ action of driving-circuit part was completed. 

BffcfcLCDfcM-f 5. 



[0 0 0 2] 



[0002] 



r^f^^v h y is 
aftjicxa— -r-f it i o o%© 



[PRIOR ART] 

LCD has advantages, such as small size, thin 
shape, and low power. 

Utilization progresses in fields, such as 
electronic office equipment and AV equipment. 
In particular active-matrix type using TFT as a 
switching element can perform duty ratio 100% 
of static actuation in multi-plex theoretically, and 
is used for big screen and high definition 
moving-image display. 



[0 0 0 3] 

T^x-r N y L CD 

h y ? xm^mztitc 
m^mmK tft l 
tern®, (tffis) t&mm 
mz^-tz&m (stasis) tK 



M (DM ft Mnm^a * m m 



•mis 



TO £ tiyt ttEEtt T F T CO O F 
FfiKi- J: Ui7>f-^ K3WIW 



[0003] 

Base plate (TFF base plate) which carried out 
connection formation of the TFT, and base plate 
(opposing base plate) which has common 
electrode sandwich liquid crystal to display 
electrode arranged at form of matrix, and active 
matrix LCD is bonded, and is comprised. 
Opposing parts of display electrode and 
common electrode constitute pixel capacitor 
which used liquid crystal as dielectric layer, TFT 
chooses in order and voltage is impressed. 
1 field period holding of the voltage impressed 
to pixel capacitor is carried out by OFF 
resistance of TFT. 

Liquid crystal has anisotropy in electro-optical, 
passing through quantities of light is adjusted 
corresponding to strength of electrical field 
formed of pixel capacitor. 
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-So - <?> «t 5 t^tii^SH^tt Thus, distribution of brightness and darkness by 
ltZ.fflffl£1ntc$iffe<Dftlf}&~ffiWi which transmittance was controlled for every 
(D^TfkW&b LTHiS&ftSo pixel is recognized as a desired display image. 



[0 0 0 4] 

-s i )£fflv^r iiaot, 
tiTv^ 0 p-s i f± 

**W'>y =^ (a - S i ) 
TFTijS/hMSn, 

WjiricSftSfcfc, n-ch 
TFTb-c h CD CMOS h 

«t «5, hrogijjgu LC 

D ^E- v> a. — yKD/J^t m& £ 



[0004] 

In recent years, by using polycrystal (poly) 
silicon (p-Si) as a channel layer of TFT, LCD 
with integrated driving circuit in which matrix 
display section and periphery driving-circuit part 
were formed on the same base plate is 
developed. 

Generally, p-Si has high mobility compared with 
amorphous silicon (a-Si). 
For this reason, TFT is reduced in size and 
high-definition-ization is implemented. 
Moreover, since micronization by gate 
self-alignment structure and improvement in the 
speed by reduction of parasitic capacitance are 
attained, high-speed driving circuit can be 
comprised by forming CMOS transistor of 
n-chTFT and p- ch. 

Thus, reduction of manufacturing cost and 
reduction in size of LCD module are 
implemented by carrying out integral formation 
of the driving-circuit part with matrix display 
section on the same base plate. 



[0 0 0 5] [0005] 

l2 7ttLCD0>fltofc|g-C&5 o FIG. 7 is block diagram of LCD. 

q>$k<D-? h U 9 *$Rf±£^M!fflT? Center matrix part is display section. 

h&o ^Sitfe^T 1 '- h 7-4 Arrangement formation of gate line (GL) which 

y (GL) i:ff^-i|t*fo5 Ki^ is scanning line, and the drain line (DL) which is 

■iyy^y (DL) ^^ifidia signal wire is carried out at length and breadth, 

B7&*£*U W^M^tcfiT TFT (SE) is formed in the intersection part. 
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mZtlX^Zo TFT (SE) 
H©7^> (GL, DL) R 

xm%n* (lc) 

J&£tb, (LC) cDfdl 

± fc^ffiift {c 7FM $ fix v ^ 5 o 
SP*>, K^gfi (LC) «^ 

EHj^tbT^^ , rtUCTFT 

(SE) ^^$tLr*^®n 
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Pixel capacitor for liquid-crystal actuation (LC) 
and auxiliary capacity for charge holding (SC) 
are connected to TFT (SE). 
Display electrode which makes either TFT (SE), 
its line (GL, DL) or pixel capacitor (LC) is formed 
on the same base plate, common electrode 
which makes another side of pixel capacitor 
(LC) is formed at whole-surface target on 
another base plate which sandwiched 
liquid-crystal layer and was arranged oppositely. 
That is, it comes to divide liquid crystal and 
common electrode with display electrode as for 
pixel capacitor (LC), TFT (SE) is connected to 
this and display pixel is comprised. 



[0 0 0 6] 

m^ommiat, lxa 

Y'UJ y Vyj /<— (DD) 
it LX&W.is7 h W^Zfr 
bftZV-h K7^^-(GD) 

- h K7>f (GD) RXI K 
V^VYy-i^- (DD) fi, 
TFT©CMOS7W(:i?) 
m$L*frX%>*>, Bi^^TF 

t (se) tmm. P-S i £ 
%^xm-m*&±.\z-frmz]& 



[0006] 

To periphery of display section, mainly with 
horizontal shift register, and sampling circuit 
and drain driver (DD) which is further made up 
of capacitor for hold depending on case, gate 
driver (GD) which is mainly made up of 
perpendicular shift register is arranged. 
These gates driver (GD) and drain driver (DD) 
are comprised by CMOS array of TFT, it forms 
integrally on the same base plate like TFT (SE) 
of pixel part using p-Si. 



[0 0 0 7] 



[0007] 
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/Co 3#c£>LCD{C[W]— 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

In recent years, in application of three-panel 
projector etc., image respectively displayed 
depending on installation position of LCD of 
three sheets becomes upside-down, 
un-coinciding of displayed image may happen. 
In order to prevent this, the arrangement 
method of LCD became limited thing. 
Moreover, in order to implement reduction of 
manufacturing cost by few form and mass 
production using the same thing to LCD of three 
sheets, you have to consider write-in position of 
display data as symmetrically reversible 
composition by the upper and lower sides or 
right and left. 



[0 0 0 8] 

ofcBaasrfflv^v^. m 8 ^ 

b K7>f'*— (GD) (DM? 

fcfttem&to-w&TFii-o (i) 
\t, (sr) mmm 

&tifcfl l <d? p y ? K-T 



[0008] 

When it can be made to carry out right-and-left 
switch of the shift direction of shift register and 
shift clocks of left end stage of shift register and 
right end stage differ by clock signal and 
reversal clock signal respectively, start timing of 
shift action in any one of left or right differs, or 
problem that shift action was not started was 
caused. 

An example of concrete composition of gate 
driver (GD) is shown in FIG. 8. 
(1) is a shift register with which each step (SR) 
is made up of 1st clocked inverter serially 
connected, inverter, and 2nd clocked inverter 
connected to reverse juxtaposing at inverter, (2) 
is an AND gate which takes AND and supplies 
each-step (SR) output which shift register (1) 
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2<D9u y>7 y/<— adjoins as a scanning signal to each line of 

45i/7M/^^, (2) display section (3). 

->7M/i?^ (1) ©BUSE-t- 
3#J£ (SR) dtf)&, f&M 
£<toT^^ (3) (D&ff^ 



[0 0 0 9] 

->7M^;** (1) 

p £ tt, #a (SR) 
<DW> \<D9vy9 rM >v<— ^ 

K&t/Ste^ p #* C L 

y 9 inTj *CKLMp y^fi 
tCLK^, &g (SR) <DH 
2<D9ny9 K>f >v*— ^ f£ -> 

v^6 0 h i^** ( i ) fi 

(1) ©iSffllfcfcSV^ 
(3) fi, R, G, BO#lbP 
^IB^iJ i: ^otv^o HI 8 -Cf4, 

ra©«i:±, (3) <d 

i/yhisi?*? (D (D&mt 
6 £ trvN^o mx-iz, ±frb 

®^{CR, G, BOiir-^ 
V^5 0 ®©^j»{cffl*tLfc*P< 



[0009] 

Clock signal CLK and reversal clock signal 
*CLK are supplied to shift register (1) every 
other step as a shift clock at 1st clocked inverter 
of each step (SR), moreover, reversal clock 
signal *CKL and clock signal CLK are supplied 
to 2nd clocked inverter of each step (SR) as an 
inversion signal of shift clock, charge stability is 
achieved. 

Shift register (1) is bidirectional shift register. 
Start pulse ST is supplied to upper-end stage or 
lower-end stage of shift register (1). 
Display section (3) constitutes delta sequence 
by which each display pixel of R, G, and B was 
distributed triangularly. 

In FIG. 8, the number of lines of display section 
(3) is set to 5 on facilities of explanation, 
number of sections of shift register (1) are set to 
6 corresponding to this. 

By a diagram, scan is performed down from top, 
the state where pixel data of R, G, and B are 
given to each display pixel is shown. 
Color display is performed by additive mixture 
of color stimuli of R and G which were 
triangularly distributed as surrounded by dotted 
line of figure, and B each color. 
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^mm^^titcR, g, b 

[ 0 0 1 0 1 [0010] 

IH9fi, m8(D*yy h Ui?7>? FIG. 9 is reverse-direction shift about shift 

(1) £i£#|p|->7 K Wh, register (1) of FIG. 8, that is, state when 

Tfr b±.^v^l^-M^ Ltc$f<Dtyt scanning from bottom to above is shown. 

ffliSr^LTV^o f i/v 5 ^ Number of sections of shift register (1) are 

9 (1) <0&&flS{ft$r/Cfc50> even-numbered. 

T\ * h^/V* ST« Therefore, shift clocks differ by upper end and 

&ti&±.$%ukTi$X\ *y~7 Y9 lower end to which start pulse ST is supplied, 

p y 9 ifi^ti o X)d V N ^ — start timing offsets from top with one clock (i.e., 

¥94 X 'ytf\i.h.fchl?~}5P^ one line) in bottom to the time of down and 

-tT^-hMH^T'l 9 n v above. 

9 , SP^k l^T^Ttt^o t^o Therefore, in FIG. 9, when writing-in of pixel 
X, IH 9 tc&V^T, 5 fr data is performed from the 5th line, pixel data 

m^T-f <Dm%&Wftfrti (R1, G1 and B1, **) of the 1st line in FIG. 8 are 

5 8^ #"J x. fi\ HI 8 jo ft 5 1 missing, it is written in from pixel data of the 2nd 

ftntDM^T — ? (Rl, G 1 , line. 

B 1 , • • ) U 2ftB<D However, drain line at the left end of the 5th line 

MM't — P ^^bH^i^ixSr is as common as drain line of left of the 2nd line 

£{C&5o <§.U 5ftB&tQ<D to 2 row. 

YV^VvA s\L 2 ft B <D& Therefore, pixel data (R2, G2, B-2**) from 2 row 

frb 2^iJ@ (D l/k of the 2nd line in FIG 8 are written in the 5th 

*iI£&oTV^<£>T\ 5tT§ line. 

fcfi, 08 W5 2ffl©2 For this reason, as for R2 which displays 

^|J@ frtb<DWBT'— 9 (R2, prescribed color which was surrounded by 

G2, B2- •) *s»#ii*ix dotted line in FIG. 8, and G2 and B3, triangle is 

So Z<Dtztb, IH8^joV>-C^ distorted in FIG. 9. 

W.XMt.titcX 5 ftpJifcOtiy Therefore, it will become bad thing of display 

-^^t5R2, G2, B3 grade of coal. 

m 9 (c&^t, =mum 
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[0011] 



fessfc^ $ nx Mtb £ tbs 7 s 

* p 5/ #&u^ 2 p y 

* ft 1 Oi ^ * * /V 

T?- h H 2 (753: ^ * * ,p 
xJcJ; 1 ?, frgE^ 1 (D? p 5/ ^ 



[MEANS TO SOLVE THE PROBLEM] 

This invention is accomplished in order to solve 
this problem, shift of left of data which were 
respectively supplied to even level and odd 
level and which start pulse is supplied to right 
end or left end, and are started based on 1st 
reversed polarity clock signal and 2nd clock 
signal, or right is performed. 
In such a bidirectional shift register, said 1st 
clock signal and 2nd clock signal are 
respectively supplied to one side of input of 1st 
exclusive-or gate and 2nd exclusive-or gate, the 
shift direction switch signal is supplied to 
another side of input of said 1st and 2nd 
exclusive-or gate, output of said 1st 
exclusive-or gate and 2nd exclusive-or gate is 
respectively supplied to even level and odd 
level by switch of high level/lowjevel of said 
shift direction switch signal as said 1st clock 
signal, and reversal/noninverted signal of 2nd 
clock signal. 



[0012] [0012] 

-tUcJ;^ '>7f^U!)^ Thereby, polar reversal/non-inversion of shift 

u^/v/pi)^ clock are controlled by switching high 

/P%tyiO%Lz_Z~ tX\ ->7h level/lowjevel of the shift direction switch 
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^ p y $ signal, it can let phase of start pulse coincide 

/^ffrJ$P£tU h/^/v^(D and the shift direction of bidirectional shift 

{it@ tc^ific^-frS ^ t l £ , register is freely switched to right and left. 

JX^j^yy h (Di/y V The shift direction can be switched any of 

jjfoft&^^ftfebctyiQ^LTLb left/right by switching right end / left end to 

tL5 0 fulfil h^/V which said start pulse is supplied in particular, 

ft 5£S/;fcSffi, R and high level/lowjevel of said shift direction 

Xfs WitZis7 hjJ\ttfBV&z.iB switch signal. 



[0013] 

t-e, 3X^iri^7M^^^© 

lilt Lfc®i|f^S;<D— 

m«i, rftK&^ftfc*^ 

Mutate mzm^mmwE^ 
* w^-r s mm m & # is g $ 
ft, ^©KibiaKtt, 

Kiig®l4tf>3l l p y^\t^ 
m$%2<DZ p ^/^{f^(C^<3 



[0013] 

Thereby, the shift direction of bidirectional shift 
register can freely be switched left/rightward by 
switching integrally high level/lowjevel of right/ 
left feed end of start pulse, and the shift 
direction switch signal. 

Moreover, display pixel which is made up of one 
electrode of pixel capacitor which used liquid 
crystal as dielectric layer at display section by 
the side of one opposing surface of a pair of 
electrode base plate which sandwiched liquid 
crystal and was arranged oppositely, and 
switching element connected at this is arranged 
by form of matrix, driving circuit which supplies 
signal to said display pixel at peripheral part is 
arranged, in liquid crystal display which is made 
up of bidirectional shift register with which shift 
of left of data with which this driving circuit was 
respectively supplied to even level and odd 
level, and with which start pulse is supplied to 
right end or left end, and is mutually started 
based on 1st reversed polarity clock signal and 
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5V>fifeiS{^*&$tiTM^$ 2nd clock signal, or right is performed, as for 

tiS , 7 fw -^©^E^lRlfe5V^fi^' said bidirectional shift register, said 1st clock 

jj\*l(Di/7 hffifrfoti&MJjftl signal and 2nd clock signal are respectively 

i/7 b ^i/7-$ frht£Z)Wm^k supplied to one side of input of 1st exclusive-or 

^S*fC*5V^T, mWMJjfai/ gate and 2nd exclusive-or gate, the shift 

7 b l/i/x#fes fulfil \<D# direction switch signal is supplied to another 

p y 9 it rtRlfsfe 2 <D? p v $ side of input of said 1st and 2nd exclusive-or 
<D^9 7^9 gate, output of said 1st exclusive-or gate and 

i/zf^T^f— b&XFsfe 2 (D^? 2nd exclusive-or gate is respectively supplied to 

7>#/\s—i/zf$'Ttf—h<D7<jj even level and odd level by switch of high 

<D—jj\z.Qtjfe&%i s mtiWtlR level/lowjevel of said shift direction switch 

TP$&2(D^# /v— i/zf^rT signal as said 1st clock signal, and 

*f— b <F>7^f]<D{fa)j\z.i/7 bjj reversal/noninverted signal of 2nd clock signal. 

fS^ 1 <D^?7?/i<— */-fHrT 

i/^jrTf-bO&MK tuts 

*s7 v^^^)^m^(o^ 

KJ: 9, mU^l <D2 p ytin 

[0014] [0014] 

^ftfcj;^ i/7 b^l^l^OK}^ Thereby, polar reversal/non-inversion of shift 

K.it %<0/^4 \y<;\>>/u $ i"< clock are controlled by switching high 

si'%iB } 9$:X.&ZkX\ i/7 b level/lowjevel of the shift direction switch 

2 signal, it can let phase of start pulse coincide 

/^rtfO^P^tU Y^jV7(D and directional action of driving circuit which is 

{S^c^ic^-tirS w bffiXi*s made up of bidirectional shift register is freely 

M%fi}^7 b Ui/7$fcht£Z> switched to right and left. 

WLWiW&<DW\i¥j5filti*tefc\z. g Said in particular bidirectional shift register can 

fetc-gj tyW^Z-bti&o #tc^ iff switch the shift direction any of left/right by 

fS^^riR] i/7 b V-jTs $ iij switching right end / left end to which said start 
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pulse is supplied, and high level/lowjevel of 
said shift direction switch signal. 



[0 0 15] 

5 %zXM^<D^J y-<fV/ P r> 

srims, fife* 

Zm^tcmWk b y y*y^ 9 <£ <9 



[0015] 

Thereby, directional action of driving circuit 
which is made up of bidirectional shift register 
can freely be switched left/rightward by 
switching integrally high level/lowjevel of right / 
left feed end of start pulse, and the shift 
direction switch signal. 

In particular said switching element, said 
bidirectional shift register, and said exclusive-or 
gate are composition which is made up of 
thin-film transistor using polycrystal 
semiconductor formed on the same base plate. 



[0 0 16] 

X. HUHVm&Zlnti'yy' h 



[0016] 

In liquid crystal display which carried out 
integral formation of display pixel part and the 
periphery driving-circuit part on the same base 
plate by this, screen can be symmetrically made 
reverse, without being able to convert the 
polarity of shift clock supplied from exterior 
inside liquid crystal display, and requiring 
alteration of periphery integrated circuit device. 



[0017] 



[0017] 
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itfcS, ( 1 ) feis7 h 

^-efc^ (s/r) ©m 

t^/Xt] (out, in) COS 
i$:f7V^77^h (TR 
R, TRL) t'DOliSlt 

l^** (1) <D#J£ (S/R) 

<^tu^/ (out) «g-r 6 2 

ISlia^ANDy- h (2) \Z. 

tb^i (out) tb$ti5 0 

i/7 h (1) #a 

(s/r) # % ac^ijfc^^tL 

y? K>f:"*— o TV* 

y? "s^—ZO)? n yt\t 

# C L K & K«5 * p y * jf #• 

* C LKf4HV>lc:jSflitt^?jfo5 

9 a y ?\t CLKMoy 



[EMBODIMENT OF THE INVENTION] 

FIG. 1 is block diagram of bidirectional shift 
register with which this invention is applied. 

(1) is shift register. 

By switching at transfer gate (TRR, TRL), 
connection of output/input (out, in) of each step 
(S/R) can be shifted now also in the direction of 
any of right/left. 

In the case of gate driver, AND is taken for 1 set 
of two stage which output (out) of each step 
(S/R) of shift register (1) adjoins by AND gate 

(2) , shift output (OUT) is taken out. 

Shift register (1) is made up of 2nd clocked 
inverter by which each step (S/R) was 
connected to reverse juxtaposing at 1st clocked 
inverter and inverter, and inverter which were 
connected serially. 

Clock signal CLK of two clocked inverters which 
comprise one step, and reversal clock signal 
*CLK are reversed polarity also about adjoining 
each step while they are mutually reversed 
polarity. 

That is, while clock signal CLK and reversal 
clock signal *CLK are supplied to 1st clocked 
inverter for every other step, reversal clock 
signal *CLK and clock signal CLK are supplied 
to 2nd clocked inverter. 

Transfer gate (TRR) is set to ON in shift register 

(1) shown here, it is set as rightward shift by 

setting transfer gate (TRL) to OFF. 

At this point, rightward shift action is started by 

giving rightward start pulse (STR). 

On the other hand, in leftward shift, transfer 

gate (TRR) is set to OFF, transfer gate (TRL) is 

set to ON, leftward shift action is started by 
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5, \Ztf Lfc->7 f- i/^ giving leftward start pulse (STL). 
* (1) -CIS, F7>^77^ 
- h (TRR) ^ONi Lx h 
5^77^- h (TR L) 4: 

fa*?— \>/*;\>7> (STR) £ 

y-> (TRR) £OFF t U 
h7V777^-h (TRL) 
£ON<t U — 
A'* (STL) ^Urit 

<5„ 



[0 0 18] 

m i iZTjk-r^y b ^^ * ( l ) 

•ett. mm-tz&&&jj (o u 

t) &\/29vy9Wglffl% 
iCH i £fc5„ dCD/ttf), ->7 
htB^ (OUT) IfcjfifctfS-ftffe© 

* p y ?\t C L K{C «£ *) ffl 
ffi^*CLKj35##& 5*1/0^ 
^7JS 1 / 2 * P y * M^T ft 



[0018] 

In shift register (1) shown in FIG. 1, adjoining 
each-step output (out) constitutes Hi 
simultaneously with 1/2 clock period. 
For this reason, when shift output (OUT) 
number of sections are odd-numbered, number 
of sections of shift register become 
even-numbered, for example, when left end 
stage is controlled by clock signal CLK, right 
end stage is controlled by reversal clock signal 
*CLK. 

Therefore, when the same clock signal CLK and 
same reversal clock signal *CLK were supplied, 
timing of start at the time of shift to the left and 
start at the time of shift to the right caused 
problem which offsets during 1/2 clock. 
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&5 0 HI 2 {4, ^M^UffiO 

2o©i^^-i/^ 
tfT (EXOR) y-h (4) 

Ir]£J 9 «lx.fi-tC H A* $ 

h (4) (DMfitt, "yy hjjfa 

^flfCLK' S.TOfe^P-y 
^fS-^*CLK' £ LT, Ell 

fa-£l9&;Uf-^CHNCOH i / 

Lo*ijj»)iftt5rfcT?, ms 

(CT^-f ftf^tC^o ^ P y 
* jf #C L K&I>*S|g* p v Z 
Ht*CL KOSlE/^Ste^ 

LK' &V*CLK' OSft^S 

h [rH2J 9 & ;Uf C H N £ L 

^Py^ft-§-*CLK*f4,#* 
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[0019] 

In this invention, simple bidirectional shift 
register is provided by switching the polarity of 
shift clock suitably in particular according to 
switch of left/right. 

FIG. 2 is equivalent-circuit figure of polar 
converting circuit concerning Embodiment of 
this invention. 

Clock signal CLK supplied from exterior and 
reversal clock signal *CLK are respectively 
input into one input port of two exclusive-or 
(EXOR) gates (4), the shift direction switch 
signal CHN of direct_flowing is input into input 
port of another side. 

Output of these EXOR gate (4) is supplied to 
each step of shift register of FIG. 1 by the shift 
direction switch signal CHN as clock signal 
CLK' and reversal clock signal *CLK' by which 
reversal/non-inversion was controlled. 
That is, according to table of operation shown in 
FIG. 3, clock signal CLK, and 
reversal/non-inversidn of reversal clock signal 
*CLK are switched by switching Hi/Lo of the 
shift direction switch signal CHN of 
direct_flowing, the polarity of clock signal CLK' 
and *CLK' is controlled. 

Thereby, it becomes non-inversion when the 
shift direction switch signal CHN is set to Lo, 
clock signal CLK' and reversal clock signal 
*CLK' are the same polarities as clock signal 
CLK and reversal clock signal *CLK' 
respectively, as shown in (a) of FIG. 4, rightward 
start pulse STR coincides in clock signal CLK, 
and shift action is started. 
Moreover, when the shift direction switch signal 
CHN is set to Hi, clock signal CLK' and reversal 
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9 p y$\% 5=rC LKRTJ%.$k? clock signal *CLK" become clock signal CLK 

p -y $ if 7? * C L K ' t Ip] Cffi and polarity with reverse reversal clock signal 

( a ) ic^-f #n < , *CLK, as shown in (b) of FIG. 4, leftward start 

fejJlv}^?— h^/v^. S TRI1 pulse STL coincides in reversal clock signal 

^py^Mf-^CLKfc-a-ScL *CLK, and shift action is started. 

tit. i/-7h%ft%W&Z.fc% 
CHN&H i t LfcBffi, ^ p 

y*ff#*CLK' ^n*, 

it^- * c l k t nmom-fti t & 

*). 04© (b) ^-ffrK, 
^ — h ^/V* S T L 
£3£^ n y ^ff-^-* CLK(; 



5, 



[0 0 2 0] 

* p -y ^jf-^-C LKi: 
J; 9 mU^P S *l 5 £ SSI£, fe 5 v > 

liR&t p 5/^{f-5§-*CLKC: 
J: *) Mm £ ti 5 MJ£<7> v >-f 
©Si>?)'>7 h — h 

ff-^-CHNWH i / Lo,M 
h7^77^-h (TRR, 
TRL) COON/ OFF <D^U 19 



[0020] 

Therefore, even if this bidirectional shift register 
starts shift action from which stage of left end 
stage controlled by clock signal CLK, or right 
end stage controlled by reversal clock signal 
*CLK, it is started to the completely same 
timing. 

Because of this, left end/right end of feed tray of 
start pulse, and switch of Hi/Lo of the shift 
direction switch signal CHN, and ON/OFF of 
transfer gate (TRR, TRL) 
By performing these integrally, the shift direction 
can be set up now any of right and left, 
bidirectional shift register of simple composition 
is obtained. 

That is, even if the polarities of clock signal 
corresponding to start pulse differ in the right 
and left shift direction, bidirectional shift register 
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which can be shifted also in the direction of right 
and left any by switching the polarity of shift 
clock suitably by polar converting circuit of this 
invention is provided. 



[0 0 2 1 ] 

[mmm] 

Uv^^p-S i TFT 

mm^-ww. lcd \mm Lit 
®f(Dm&mxhz> 0 ^(o-^v 

mxhSV-hy-O (GL) 

(DL) ^^t-ClBM^tL, 

K'WTFT (SE) Sr^L 

•CW^S (LC) 

* (sc) «i^£;h/tv^ 0 



[0021] 

[EXAMPLES] 

FIG. 5 is block diagram when applying p-SiTFT 
for bidirectional shift register of this invention to 
driving-circuit integrated LCD. 
Center matrix part is display section. 
Gate line (GL) which is scanning line, and drain 
line (DL) which is signal wire cross, and is 
arranged, pixel capacitor (LC) and auxiliary 
capacity (SC) are connected to the intersection 
through TFT (SE) which is switching element. 



[0 0 2 2] 

> (GL) h K 

(GD) t Ki"f >y 

4v (dl) zmwi-fz 

IsYU'*— (DD) ^|E^£ 

D) fi±fC^>7 h l/^ $ X.'Q 
K yb'y^f (D 
D) «\ 3ElC~>7 h 



[0022] 

Gate driver (GD) which actuates gate line (GL), 
and drain driver (DD) which actuates drain line 
(DL) are arranged around display section. 
Gate driver (GD) is mainly made up of shift 
register, drain driver (DD) mainly constitutes 
shift register from sampling gate controlled by 
this. 

Each these driver (GD, DD) comprises CMOS 
inverter of TFT which used the same p-Si as 
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rtita QfflfflZtiZ-y-yT'}) TFT (SE) of display section. 

hcfcD&o-O^o - Perpendicular and horizontal shift clock VCLK, 

hhYU^- (GD, DD) *VCLK, HCLK, *HCLK, perpendicular, and 

(4V>-ftLt*^^>TFT (S horizontal start pulses VST and HST for 

E) £|r)Cp-S i SrfflV^cT performing shift action of shift register are 

FT<Z)CMOS^T l/^—$>\Z.£. respectively supplied to each driver (GD, DD) 

•^fifc^tiTV'So #K7^f^ from external integrated circuit. 

— (GD, DD) fcfi, Original picture signal VDSG for LCD made in 

ttttHfllfilS&cfc "9 % hl^v 5 external integrated circuit is supplied to drain 

7s$(Di/7 bWiftZftfrU Z>tc driver (DD), pixel signal voltage is sampled by 

#)(D%£'\M.]klf7k¥->''7 V ? p -y sampling gate, to compensate for scan of gate 

^VCLK, *VCLK, HC driver (GD), it is sent out to each drain line (DL), 

L K , *HCLK, SHI it is written in display pixel which is made up of 

S. t>*7K ¥ ^ ^ — k^VS pixel capacitor (LC) and auxiliary capacity (SC). 
T, HST«^tlt^5o 
Kl^^K7^— (DD) K 

7.4'*— (GD) <Dl£_m^t> 
YVAV^A v (DL) 

fc&tusfu mm®A (lc) 
tmm^m (so frb^zn 

[0 0 2 3] [0023] 

^^MXits h K7^f In this invention, gate driver (GD) is made up of 

(GD) ii s mi^LtcMjj bidirectional shift register shown in FIG 1, 

|p]->7 h X. V <9 „ ^ characteristics are in place which supplies 

tMDysOfnyjrkfe&WiJM. perpendicular shift clock VCLK used as line 

•>7f^o^^VCLK, *V clock of this, and *VCLK through polar 

C L K SrBl 2 {Ctf Lfc&ttSSft converting circuit (SW) shown in FIG. 2. 

laJBS (SW) Sr^LT^-t-S EXOR gate (3,4) which comprises this polar 

t Z. ^k^Wit^h^c Z.(D%&\$. converting circuit (SW) is integrally formed on 
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the same base plate of CMOSTFT using the 
same p-Si as CMOS transistor which comprises 
TFT for switching (SE) and driver (GD, DD) of 
display section. 

Moreover, the shift direction switch signal CHN 
is supplied to polar converting circuit (SW). 



[0 0 2 4] 

X.fi#CHNfc>H i /L o 

y- h K7-f^- (GD) -efo 

* 9— h'tfr* V S TCD#t|£ 
iff* &t>\ h?^77y-b 
(TRR, TRL) OON/O 
FF£>#J t 

5 0 



[0024] 

The upper and lower sides of the direction of 
vertical scanning of screen are made reverse 
because this performs Hi/Lo of the shift 
direction switch signal CHN integrally with 
switch of feed end of perpendicular start pulse 
VST of bidirectional shift register which is gate 
driver (GD), and ON/OFF of transfer gate (TRR, 
TRL), image can be made reverse at 
up-and-down symmetrical target. 



[0 0 2 5] 

<D 

U (2) ti % Eli 

(i) <d*s 



[0025] 

'f^-(GD) FIG. 6 is concrete composition of gate driver 

£>5o (1) R (GD). 

iZTjk-f 'yy h (1) And (2) is shift register shown in FIG. 1, and 

Dy- bX*h AND gate. 

9 ( 1 ) As for each-step output of shift register (1 ), AND 

MhfiX^ M is taken, each line of display section (3) is 

^^p|3 ( 3 ) supplied as a scanning signal voltage. 

5 0 i/7 Vy The shift direction of shift register (1) is above 

7 Y^^WtM from under figure. 
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Reverse direction scans with FIG. 8. 
The number of display sections (3) is five 
because of odd lines, for example, simplification 
of explanation. 

Number of sections of shift register (1) are six 
steps corresponding to this. 
In upper-end stage and lower-end stage of shift 
register (1), shift clocks differ by clock signal 
CLK and reversal clock signal *CLK. 
However, as FIG. 2, FIG. 3 and FIG.4 and FIG.5 
demonstrated, the polarity of clock signal CLK 
and reversal clock signal is also integrally 
controlled with switch of the shift direction. 
Therefore, without changing phase of start 
pulse ST, it is at top to the down shift and above 
shift time from bottom, and starts to the same 
timing. 

Therefore, in FIG. 8, pixel data are written in 
from the 5th line in FIG 6 as being written in 
from the 1st line, display of up-and-down 
contrary is performed maintaining symmetry. 
For example, R2, and G2 and B3 which display 
prescribed color as shown by dotted line, 
In FIG. 6 and FIG 7, arrangement of the triangle 
is only made reverse by the upper and lower 
sides, distortion does not have triangle as FIG. 
9. The number of lines of this (3), i.e., display 
section, is made odd-numbered, and it is 
because it was integral and clock signal CLK of 
shift register (1) of even level and the polarity of 
reversal clock signal *CLK corresponding to this 
were controlled with switch of the shift direction. 
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fHi/Lo, h7^77^ 
— hOON/OF Ff±, LCD 

ffl&toSV^ 3$C9LCD£ 

5 1*1 1 ^ tag -r 5 jt-a-K 

*k j£S;fr[Rj£#>«r£J«!)&x.5 

r t -em w-a* < & 5 

■So 



[0026] 

For these shifts direction switch signal Hi/Lo 
and ON/OFF of transfer gate, there are 
Method to fix with cutting, welding, etc. of 
prescribed wiring by laser irradiation after 
perfection of LCD, or the method of fixing by 
external operation by integral development of 
soft ware and logic-circuit element at the time of 
initialization 

Therefore, in application as three-panel 
projector, also when installing LCD of three 
sheets in different direction, un-coinciding of 
image is eliminated by switching scanning 
direction respectively. 

Therefore, versatility of arrangement of LCD 
within apparatus can be raised. 



[0 0 2 7] 
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[ADVANTAGE OF THE INVENTION] 

Bidirectional shift register of simple composition 
is obtained by this invention. 
In liquid crystal display which formed periphery 
driving circuit integrally on the same base plate 
with display pixel part by this, bidirectional 
switch mechanism could also be formed 
integrally, it was unnecessary and 
manufacturing cost was also low, and according 
to application, alteration of periphery 
driving-circuit element could also set up screen 
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TS>5 V^ife^"i?MfF^i£{"iS: conversely symmetrically by the upper and 

StSItK'f, tRJM*^® lower sides or right and left, and versatility 

#> X M < & o tc 0 became higher it extremely. 

[mm^m^mm] [brief description of the drawings] 



m i ] [fig. 1] 

*&W<DM1fa<D]&tefcfrfrZ>M It is block diagram of bidirectional shift register 

jjftli/y h Ui?x&<Dzfxi y$ concerning Embodiment of this invention. 

mxh%o ■ 

[HI 2] [FIG. 2] 

&%Vfi<Di%W<DM1&liZ.frfrZ)$i It is equivalent-circuit figure of polar converting 

tt^^HIS§co^fffi|S]S&|ll-Cfe circuit concerning Embodiment of this invention. 

•So 

[M 3 ] [FIG. 3] 

&ifeffl(D^1fc<D : fcMfcfrfrZ)lM It is table of polar converting circuit concerning 

'l42£&m£§cotM1^"C& 5 0 Embodiment of this invention of operation. 

[14] [FIG. 4] 

^^^(DMM^MKfrfrZiJZ It is timing chart of bidirectional shift register 

~35fa f s7 h $(094 5 V concerning Embodiment of this invention. 

IM 5 1 [FIG. 5] 

Jf%VR<D%M$\\\z.frti>%> LCD It is block diagram of LCD concerning Example 

(D%$MXfo So of this invention. 

[IS 6] [FIG. 6] 

^^^(D'MMM\^ii^^}^~ Y It is block diagram of gate driver concerning 

h'y^f (Dffif& mx S 0 Example of this invention. 



7 ] [FIG. 7] 

«<D L C D<Dffij&mxh& It is block diagram of conventional LCD. 
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IM8] [FIG 8] 

y-- h K^-T J5jcH"Cfc It is block diagram of gate driver. 

^3 o 

[0 91 [FIG 9] 

¥— Y Yy4 ^—<D%^M^ih It is block diagram of gate driver. 

5 0 
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[DESCRIPTION OF SYMBOLS] 

1 Shift register 

2 AND gate 

3 Display section 

4 EXOR gate 
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